5.98E-08 1.62E-08 1.49E-08 1.27E-04 1.63E-08 Figure 1) . Historically, the calculated EDE for INL has been less than 0.1 millirem (mrem) per year. The EDE to the MEI was 3.57 E-02 mrem/yr (3.57 E-07 sievert/yr), which is 0.36% of the 10-mrem/yr federal standard and was calculated using all sources that emitted radionuclides to the environment from the INL site. Table 3 provides a summary of INL Site MEI dose by facility and source type. "Name and location of the facility."
Site Name: Idaho National Laboratory Site.
Site Location: The INL Site encompasses approximately 890 square miles on the upper Snake River Plain in southeastern Idaho (see Figure 1) . The nearest INL boundaries to population centers are approximately 22 mi (35.3 km) west of Idaho Falls, 23 mi (37 km) northwest of Blackfoot, 44 mi (70.8 km) northwest of Pocatello, 7 mi (11.3 km) east of Arco, 1 mi (1.6 km) north of Atomic City, 3 mi (5 km) west of Mud Lake, and 2 mi (6 km) south of Howe. 
40 CFR PART 61.94(b) (2)
"A list of the radioactive materials used at the facility."
The individual radionuclides found in materials used at INL Site during CY 2012 are listed in Table  4 . These materials included, but were not limited to, samples, products, process solids, liquids, and wastes that have potential emissions. 
40 CFR PART 61.94(b) (3)
"A description of the handling and processing that the radioactive materials undergo at the facility."
Advanced Mixed Waste Treatment Project
The AMWTP is located at RWMC and is operated by the Idaho Treatment Group. The AMWTP had nine potential sources of radionuclide emission in operation during CY 2012. Radiological air emissions from the AMWTP may result from the retrieval, characterization, and treatment of transuranic waste, alpha-contaminated low-level mixed waste (alpha LLMW), and LLMW. The mission of the AMWTP is to produce final waste forms that are certified for disposal. These sources were modeled together with RWMC sources (Section 5.6).
Advanced Test Reactor Complex
The ATR Complex is operated by Battelle Energy Alliance, LLC (BEA) and is located in the south central section of INL. The ATR Complex has facilities for studying the performance of reactor materials and equipment components under high neutron flux conditions. The major facility at ATR Complex is the ATR. Other operations at ATR Complex include research and development, site remediation, and analytical laboratory services.
Radiological air emissions from ATR Complex are primarily associated with operation of the ATR. These emissions include noble gases, iodines, and other mixed fission and activation products. Other radiological air emissions are associated with sample analysis, site remediation, and research and development activities.
Central Facilities Area
The Other support services facilities Minor emissions occur from CFA facilities where work with small quantities of radioactive materials is routinely conducted. This includes sample preparation and verification and radiochemical research and development. Other minor emissions result from groundwater usage.
Idaho Nuclear Technology and Engineering Center
The Idaho Nuclear Technology and Engineering Center (INTEC) is located in the southern portion of the INL. As its primary mission, it began operations in 1953 to recover and reprocess spent nuclear fuel. It was operated for Department of Energy Idaho Operations Office (DOE-ID) by CWI for the CY-2012 reporting period.
Radiological air emissions from INTEC sources are primarily associated with liquid waste operations, including effluents from the Tank Farm Facility, Process Equipment Waste Evaporator, and Liquid Effluent Treatment and Disposal, which are exhausted through the Main Stack. These radioactive emissions include particulates and gaseous radionuclides. Additional radioactive emissions are associated with decontamination and debris treatment operations; wet-to-dry spent nuclear fuel movements, remotehandled transuranic waste management, radiological and hazardous waste storage facilities, and contaminated equipment maintenance.
The Idaho CERCLA Disposal Facility is located on the southwest corner of INTEC. Radiological emissions from this facility are estimated from waste disposal in the landfill, evaporation pond operations, and waste treatment operations.
BEA reported minor radioactive emissions from the EPA RDD Decontamination Project located in CPP-653.
Materials and Fuels Complex
The Materials and Fuels Complex (MFC) is located in the southeastern corner of INL Site. MFC, a research facility operated by BEA, is involved in advanced nuclear power research and development, spent fuel and waste treatment technologies, national security programs, and projects to support space exploration.
Radiological air emissions are primarily associated with spent fuel treatment at the FCF, waste characterization at the Hot Fuel Examination Facility (HFEF) and fuel research and development at the Fuel Manufacturing Facility (FMF). These facilities are equipped with continuous emission monitoring (CEM) systems. On a regular basis, the effluent streams from FCF, HFEF, FMF and other non-CEM radiological facilities are sampled and analyzed for particulate radionuclides. Gaseous and particulate radionuclides may also be released from other MFC facilities during laboratory research activities, sample analysis, waste handling and storage, and maintenance operations. Both measured and estimated emissions from MFC sources are consolidated for National Emission Standards for Hazardous Air Pollutants (NESHAP) reporting on an annual basis.
Radiological emissions are estimated from CWI D&D activities that occurred in 2012 in MFC-766, Sodium Boiler Building.
Radioactive Waste Management Complex
The RWMC, located in the southwestern corner of INL, is a controlled-access area with a primary mission to manage the low-level radioactive site and to temporarily store contact-handled and remotehandled transuranic waste that will be shipped to other designated facilities for disposal. In addition, various activities are being conducted in the Subsurface Disposal Area at the RWMC to complete environmental cleanup of the area under CERCLA. These include waste retrieval activities (Accelerated Retrieval Projects [ARP]), and operation of several units that extract volatile organic compounds from the subsurface.
Potential unabated emissions from the ARP exceed 0.1 mrem/yr. By agreement with EPA, the ARP used ambient air monitoring as an alternative to air dispersion calculations to verify compliance with the standard during ARP operation. Therefore, record sampling is not performed, although continuous air monitors are used for real-time monitoring for detection of off-normal emissions.
Prior to November 20, 2012, the RWMC processed (sort and repackage) radionuclide contaminated soils and sludge within the ARP-V enclosure, and after November 20 sludge from the AMWTP facility was processed at WMF-1617 (ARP-V enclosure). The AMWTP sludge processing activity is designed to ensure contact-handled stored transuranic waste is compliant with off-site disposal facility waste acceptance criteria by removing prohibited waste items (e.g., free liquids). The vented releases from the enclosures are released through high-efficiency particulate air (HEPA)-filtered vents. Radionuclide emissions from the ARP enclosures, including sludge processing at WMF-1617 are calculated for use with emissions measurements from other INL sources to demonstrate INL site-wide compliance using the CAP88-PC Version 3 model.
Test Area North
TAN is the northernmost developed area within INL. It was originally established to support the Aircraft Nuclear Propulsion Program, which operated from 1951 to 1961. Since 1961, TAN buildings have been adapted for use by various other programs, including current BEA operations at the Specific Manufacturing Capability (SMC) facility.
Specific Manufacturing Capability
The TAN-SMC Project, managed by BEA, is a manufacturing operation that produces an armor package for the U.S. Department of the Army. The TAN-SMC Project was assigned to INL Site in mid-1983. Operations at TAN-SMC include material development, fabrication, and assembly work to produce armor packages. The operation uses standard metal-working equipment in fabrication and assembly. Other activities include developing tools and fixtures and preparing and testing metallurgical specimens. Radiological air emissions from TAN-SMC are associated with processing of depleted uranium. Potential emissions are uranium isotopes and associated radioactive progeny.
New Pump and Treat Facility
The main purpose of the New Pump and Treat Facility (NPTF) located at TAN-TSF is to reduce concentrations of TCE and other volatile organic compounds (VOCs) in the medial zone portion of the OU 1-07B contamination groundwater plume at TAN to below drinking water standards. Low levels of Sr-90 and H-3 are also present in the treated water and are released to the atmosphere by the treatment process. The NPTF is operated by CWI. Table 13 shows distances from the points of release to the nearest residence, school, business or office, and the nearest farms producing vegetables, milk, and meat. 
40 CFR PART 61.94(b) (4) and (5)
"
40 CFR PART 61.94(b) (7)
"The values used for all other user-supplied input parameters for the computer models (e.g. meteorological data) and the source of these data." Tables 14 and 15 show the CAP-88 modeling input parameters for CY 2012. During calendar year 2012, the RWMC began processing organic sludges from the AMWTP facility in WMF-1617. The sludge processing activity is designed to ensure contact-handled stored transuranic waste is compliant with off-site disposal facility waste acceptance criteria by removing prohibited waste items (e.g., free liquids). The project is being conducted in accordance with an approved RCRA permit and results in minor particulate emissions released through HEPA-filtered vents. Radiological release and dose calculations show the total abated dose is 0.029 mrem/yr, which is below the 0.1-mrem threshold for requiring an application for approval to construct.
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This report documents radionuclide air emissions for calendar year (CY) 2012 and the resulting effective dose equivalent (EDE) to the maximally exposed individual (MEI) member of the public from operations at Idaho National Laboratories ( 
CFR 61.94(a)
"Compliance with this standard shall be determined by calculating the highest effective dose equivalent to any member of the public at any offsite point where there is a residence, school, business or office. The owners or operators of each facility shall submit an annual report to both Environmental Protection Agency (EPA) headquarters and the appropriate regional office by June 30, which includes the results of the monitoring as recorded in DOE's Effluent Information System and the dose calculations required by §61.93(a) for the previous calendar year."
This appendix documents radionuclide air emissions for calendar year (CY) 2012 and the resulting effective dose equivalent (EDE) to the maximally exposed individual (MEI) member of the public from operations at the REC.
For CY 2012, modeling was performed using Clean Air Act Assessment Package (CAP)-88PC, Version 3.
No radionuclide emissions for the IRC or RESL required continuous monitoring for compliance during CY 2012. Table 1A lists the sources used to calculate the EDE to the MEI. is 100 meters south of the IRC. The EDE to the MEI was 9.12E-03 mrem/yr (9.12E-08 sievert/yr), which is 0.091% of the 10-mrem/yr federal standard and was calculated using all sources that emitted radionuclides to the environment from the REC. Table 2A provides a summary of REC MEI dose by facility and source type.
A-3 
CFR 61.94(b)
"In addition to paragraph (a), the annual report will include the following information:"
CFR 61.94(b)(1)
"The name and location of the facility." The individual radionuclides found in materials used at the IRC and RESL during CY 2012 are listed in Table 3A . These materials included, but were not limited to, samples, products, process solids, liquids, and wastes that have potential emissions. 
CFR 61.94(b)(3)
The IRC is principally an experimental research facility dedicated to a wide range of research areas, including microbiology; geochemistry; materials characterization; welding; ceramics; thermal fluids behavior; materials testing; nondestructive evaluation of materials using standard industrial x-ray processes, x-ray diffraction, and x-ray fluorescence; analytical and environmental chemistry; and biotechnology. Non-research activities include analytical chemistry and preparation of reference radioactive and nonradioactive standards for evaluation programs.
A-5
The RESL is a federally-owned and operated laboratory by the Department of Energy (DOE). The laboratory's focus is primarily in analytical chemistry, radiation protection, and as a reference laboratory for numerous performance evaluation programs. RESL emissions are from low-level radiological performance testing sample preparation and verification.
CFR 61.94(b)(4)
"A list of the stacks or vents or other points where radioactive materials are released to the atmosphere." Tables 4A and 5A list the facility stacks, vents, or other points where radioactive materials were released to the atmosphere during CY 2012.
Radiological emissions from the IRC could arise from uncontrolled laboratory fume hoods within the facility. Exhaust from most of the fume hoods is released directly to the outside atmosphere via the heat recovery fan system of the IRC heating, ventilating, and air conditioning system. The heat recovery fan system exhausts to the outside via vents on the north side of the mechanical penthouse on top of the IRC laboratory building. Stack height of these vents is 7.6 m (25 ft). The exhausts from other fume hoods (not exhausted to the heat recovery fan) are released to the atmosphere via a 2.1-m (7.0-ft) stack above the roof or two 8.5-m (28-ft) stacks above the roof.
Emissions can occur from other areas as well. Not all radiological emissions will occur from work in a fume hood. Some work is done on work benches or in bay areas.
Radiological emissions from the DOE RESL could be emitted from uncontrolled laboratory fume hoods. These potential emissions are from low-level radiological performance test sample preparation and verification. The fume hoods are identified by vent numbers and the emissions exhaust directly to the outside atmosphere via individual stacks on the south side of the building roof. These stacks all have a height of 9.6m (31.6ft). Radiological emissions from RESL could also be emitted from the centralized building exhaust system located in all the south labs plus the following rooms: Alpha and Gamma Spectrometry, Beta Counting, Radiological Standards Vault, and the Sample and Radiological Storage. The stack height for the centralized exhaust system is 7.4m (24.3ft) and is located on the east side, center, of the building roof. All heights are from ground level. The Naval Reactors Facility (NRF) is located in the west-central part of the Idaho National Laboratory (INL) site (see Figure 1) . NRF is located approximately 6.7 miles (10.8 kilometers) from the nearest INL border. The nearest residence is 8.5 miles (13.7 kilometers) north-northwest of NRF. The nearest population center is Howe which is located approximately 10.1 miles (16.2 kilometers) northnorthwest of NRF. Section III provides specific information concerning the distances to locations used for dose modeling.
The climate of the INL is characterized as semi-arid. The INL is located on the Snake River Plain with an elevation of approximately 5000 feet (1500 meters). Air masses entering the Snake River Plain from the west lose most of their moisture to precipitation prior to reaching the INL; therefore, annual precipitation at the INL is light. Winds are channeled over the Snake River Plain by bordering mountain ranges so that wind from the southwest predominates over the INL. The meteorological data for the area is used in the dose modeling, as described in Section III.
Established in 1949, NRF is operated for the U. S. Naval Nuclear Propulsion Program by Bechtel Marine Propulsion Corporation, Bettis Atomic Power Laboratory. The operations area of NRF within the security fence consists of buildings, streets, and equipment covering about 84 acres. The principal facilities at NRF are three former naval reactor prototypes (S1W, A1W, and S5G) and the Expended Core Facility (ECF). The S1W, A1W, and S5G prototypes were shut down in October 1989, January 1994, and May 1995, respectively.
Developmental nuclear fuel material samples, naval spent fuel, and irradiated reactor plant components/materials are examined at ECF. The knowledge gained from these examinations is used to improve current designs and to monitor the performance of existing reactors. The naval spent fuel examined at ECF is critical to the design of longer-lived cores, which results in the creation of less spent fuel requiring disposition. NRF also prepares and packages spent naval fuel for dry storage and eventual transport to a permanent repository. Radioactive materials at NRF include enriched uranium fuel with associated fission products, activation products, and activated corrosion and wear products. Various radiation sources are used for calibrating and checking equipment, verifying shielding, and performing radiography. Soil with low levels of radioactivity from past releases is also present at NRF.
Radioactive materials are handled and processed in several areas at NRF, including shielded hot cells, chemical and metallurgical laboratories, water pools, and radioactive material storage areas. Physical, chemical, and metallurgical testing of small quantities of highly radioactive material specimens is performed in the ECF shielded hot cells. Radioactive work conducted within the ECF highbay water pools consists of unloading spent naval fuel and radioactive specimens from shipping containers, fuel examinations, removal of non-fuel structural pieces, and storage of fuel. In another part of ECF called the Spent Fuel Packaging Facility, the spent naval fuel is removed from the water pools and packaged for long term dry storage. Segregation and repackaging of radioactive waste are performed within the S5G highbay, and decontamination of inactive radiological systems proceeds throughout NRF controlled areas. Radioactive work is performed in appropriate containment. Storage and movement of radioactive materials are under strict control. Special laboratory facilities are available for the chemical analysis of low-level radioactive samples.
All radioactive material is controlled by a radioactive material accountability system and maintained in designated storage areas. All movements of radioactive material within the facility are performed under escort of qualified radiological controls personnel and tracked in the accountability system.
Radioactive liquids are used to support operations. Radioactive liquids may be processed through a series of filters and demineralizers for reuse.
Disposable materials and waste products associated with the handling of radioactive materials are controlled and tracked as radioactive waste. The waste is temporarily stored on site in designated storage areas until sufficient quantities accumulate to comprise a shipment to a DOE low-level disposal site.
(1) ECF, where spent fuel from naval cores and contaminated materials such as anti-contamination clothing, tools, and other equipment are handled. Radioactive water is present in the water pools where the fuel is located. Spent fuel is unloaded from shipping containers and is packaged for long term storage at a permanent repository.
(2) S1W, A1W, and S5G Prototype Reactors. Although the reactors have been shut down and defueled, routine inspections of the reactor compartments are conducted and the air exhausted from these facilities is monitored. At the S5G prototype, contaminated materials such as tools, equipment, anti-contamination clothing, and contaminated waste are handled. Analyses are performed on radioactive materials in chemistry laboratories in the A1W prototype building.
(3) Fugitive Soil Emissions, from areas surrounding NRF which potentially contain low levels of radioactivity in the soil that are exposed to the wind.
II. AIR EMISSIONS DATA
NRF has a number of stacks and vents with the potential to emit low quantities of radionuclides. These emissions are quantified by monitoring and/or by calculations based on production.
Continuous monitoring is required by 61.93(b) of 40 CFR 61, Subpart H, for emission points that have a potential to emit radionuclides in quantities that could result in an Effective Dose Equivalent (EDE) to a member of the public in excess of 1 percent of the 10 millirem (1 x 10 -4 sievert) per year standard, which is 0.1 millirem (1 x 10 -6 sievert) per year. None of the emission points at NRF qualify for the continuous monitoring requirement; all emission points are below the 0.1 millirem (1 x 10 -6 sievert)
per year criteria. For emission points whose potential to emit is below this criteria, periodic confirmatory measurements are required to verify the low emissions. Tables II-3 and II-4 list the amount of each radionuclide emitted from point sources and fugitive sources. The tables include measured values for those radionuclides that are routinely monitored and calculated values for those radionuclides that are not monitored. For determining the EDE, the gross alpha radioactivity is conservatively modeled as plutonium-239 and the gross beta radioactivity is conservatively modeled as strontium-90. Table III-1 summarizes the EDE results for point sources, fugitive sources, and both combined. The total EDE from all NRF sources was determined to be 2.7 x 10 -4 millirem (2.7 x 10 -9 sievert) and occurred at a location 8.5 miles (13.7 kilometers) north-northwest of NRF. The NRF EDE is for information only; it is the EDE from all INL sources combined that is used to show compliance with the 40 CFR 61.92 standard. 
Description of Dose Model and Summary of Input Parameters
General The CAP88 computer code (CAP88-PC Version 3.0) was used to calculate the EDE from the NRF releases. CAP88 is approved for use by the Environmental Protection Agency (EPA) for demonstrating compliance with 40 CFR 61 Subpart H, "National Emission Standards for Emissions of Radionuclides Other Than Radon From Department of Energy Facilities." The output from CAP88 is the EDE, which includes the 50-year committed EDE (CEDE) from internal exposure through the ingestion and inhalation pathways and the external EDE from ground deposition and air immersion.
Site-specific 2012 wind data was used, supplied by the National Oceanic and Atmospheric Administration (NOAA). Emissions from all NRF sources were modeled as ground-level releases with no plume rise, as the most conservative approach. All sources were modeled as originating from the center of the facility. Other user-supplied input parameters are as follows: 
Compliance Assessment
Maximally Exposed Individual Subpart H of 40 CFR 61 requires that emissions of radionuclides to the ambient air from DOE facilities shall not exceed those amounts which would cause any member of the public to receive an EDE of 10 millirem (1 x 10 -4 sievert) per year. "Member of the public" is any offsite point where there is a residence, school, business, or office.
Two locations near the INL boundary were evaluated to determine which received the highest dose from NRF emissions. The first is the nearest "residence, school, business, or office" to NRF. It is a residence 8.5 miles (13.7 kilometers) to the north-northwest (Figure 1, Location 6 ). The second location is another residence located 9.8 miles (15.8 kilometers) north of NRF (Figure 1, Location 7) . Although Location 7 is a greater distance from NRF, wind direction in some years can cause it to receive a higher dose from NRF emissions than Location 6. The dose at both of these locations was evaluated using the CAP88 program, and Location 6 was found to have the higher dose from 2012 emissions.
The EDE at Location 6 from NRF emissions is given for information only. For compliance purposes, the EDE from all INL emissions combined must comply with the 40 CFR 61.92 standard of 10 millirem per year. NRF emissions are combined with emissions from other INL facilities to determine the overall EDE for the INL. The highest dose from all INL facilities combined typically occurs at a location south of the INL referred to as Frenchman's Cabin (Figure 1, Location 1) .
IV. ADDITIONAL INFORMATION
40 CFR 61 Subpart H requires the report to include a "brief description of all construction and modifications which were completed in the calendar year for which the report is prepared, but for which the requirement to apply for approval to construct or modify was waived".
During 2012 NRF began removal of the A1W Radioactive Waste Processing System (RWPS). The RWPS was a support system for the A1W reactor plant prototype at NRF, used to process radioactive water. The RWPS consists of several buildings, structures, tanks, and other miscellaneous equipment and piping located on a quarter-acre compound near the reactor plant building. Many of the components have internal radioactivity which presents a potential for radiological air emissions from the project. The removal will take several years to complete. The potential EDE to the public from this project was determined to be 6.12E-05 mrem/yr.
The following information is provided at the request of DOE Headquarters and is not required as part of the annual National Emission Standards for Hazardous Air Pollutants reporting requirements (under 40 CFR Section 61.94).
REQUEST: Provide an estimate of the collective effective dose equivalent (person-rem per year) for 2012 releases.
An estimate of the collective effective dose equivalent (person-rem per year) will be provided in the Idaho National Laboratory Site Environmental Report for Calendar Year 2012.
REQUEST: Provide information on the status of compliance with Subparts Q and T of 40 CFR Part 61 if pertinent.
Subpart Q of 40 CFR Part 61, "National Emission Standards for Radon Emissions From Department of Energy Facilities," is applicable to the design and operation of storage and disposal facilities for radium-containing material that emit radon-222 into the air. Subpart Q is not applicable to the Naval Reactors Facility. Subpart T of 40 CFR Part 61, "National Emission Standards for Radon Emissions From the Disposal of Uranium Mill Tailings," is not applicable to the Naval Reactors Facility.
REQUEST: Provide information on radon-220 emissions from sources containing uranium-232 and thorium-232 where emissions potentially can exceed 0.1 millirem (1 x 10-6 sievert) per year to the public or 10 percent of the non-radon dose to the public.
The Naval Reactors Facility does not have any sources of uranium-232 or thorium-232 emissions that potentially can exceed 0.1 millirem (1 x 10 -6 sievert) per year to the public or 10 percent of the nonradon dose to the public.
REQUEST: Provide information on non-disposal and non-storage sources of radon-222 emissions where emissions potentially can exceed 0.1 millirem (1 x 10-6 sievert) per year to the public or 10 percent of the non-radon dose to the public.
The Naval Reactors Facility does not have any non-disposal or non-storage sources of Radon-222 emissions that potentially can exceed 0.1 millirem (1 x 10 -6 sievert) per year to the public or 10 percent of the non-radon dose to the public.
REQUEST: For the purpose of assessing facility compliance with the National Emission Standards for Hazardous Air Pollutants effluent monitoring requirements of Subpart H under Section 61.93(b) , give the number of emission points subject to the continuous monitoring requirements, the number of these emission points that do not comply with the Section 61.93(b) requirements, and if possible, the cost for upgrades. Describe site periodic confirmatory measurement plans. Indicate the status of the quality assurance program described by Appendix B, Method 114.
The Naval Reactors Facility does not have any emission points that require continuous monitoring under Section 61.93(b). Periodic confirmatory measurements were made using a combination of sampling and calculation. Particulate radionuclides were sampled on a continuous basis. Iodine-131 was sampled on a continuous basis from two stacks. Other gaseous radionuclide emissions were calculated based on production. The Appendix B Method 114 quality assurance program is not required since none of NRF's emission points require continuous monitoring. However, a quality assurance program is followed which incorporates much of the same features, such as equipment calibration, the use of blanks and known standards, and the annual review and validation of data by peer reviewers.
